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Uplatnenie vysledkov projektu

V ramci monitoringu rajCiaka jedlého pestovaného v réznych oblastiach na uzemi
Slovenska sme ziskali prehlad o vyskyte jeho najdélezitejSich prirodzenych hubovych
patogénoch. Huby Colletotrichum gloeosporioides, Colletotrichum coccodes a Fusarium
oxysporum boli identifikované ako najvyznamnejSi pévodcovia hniloby a odumierania
korerov rajciaka jedlého. Komplexné informacie o tejto problematike z nasho uzemia
chybali a vysledky projektu su preto dblezité pre uspesSnu aplikaciu principov integrovanej
ochrany rastlin, ktoré sa od roku 2021 zacinaju intenzivnejSie presadzovat na uzemi celej
Eurdpskej unie. Vysledky experimentov zameranych na Studium vplyvu arbuskularnych
mykoriznych (AM) huab na reakciu rastlin rajCiaka jedlého na stres suchom ukazali, Ze
inokulacia rastlin zmesou AM hub mala signifikantny vplyv na Strukturu korenovej sustavy
rastlin. Kym v pripade neinokulovanych rastlin bol zaznamenany vy$$i podiel na urovni
sekundarnych korenov prvého radu, po aplikacii AM hub sa tazisko presunulo na urover
korefiov druhého radu. Prave korene vysSich radov sa podielaju na absorpcii vody a Zivin
rastlinami a maju potencial ovplyviiovat produkciu biomasy. Vysledky experimentov
zameranych na hodnotenie ulohy interakcie medzi AM hubami a rastlinami rajc¢iaka jedlého
pri fytoremediacii pdd kontaminovanych tazkymi kovmi a radionuklidmi ukazali, ze
pritomnost symbidézy AMF a korefiového systému ma vplyv na vy3Siu akumulaciu kovov a
radionuklidov v korefiovom systéme a ich niz&i prienik do nadzemnych €asti rastlin. Tento
jav je mozné vysvetlit na zaklade schopnosti AMF viazat' tazké kovy a radionuklidy.
Eventualne je mozné predpokladat, Ze AMF mdzu mat aj stimulaény efekt z pohladu
vySSieho zapojenia obrannych mechanizmov korefiového systému s cielom minimalizacie
prieniku tazkych kovov a radionuklidov do nadzemnych €asti rastlin, a tym minimalizovania
vplyvu takychto stresovych faktorov na rast rastlin. Tieto poznatky su zaujimavé nielen z
pohladu v8eobecného Studia vplyvu AM hub v korefiovom systéme rastlin na translokaciu
vyznamnych mikroelementov alebo potencialnych toxickych kovov a radionuklidov, ale aj z
pohfadu vyuzitia AMF vo fytoremediaénych technikach alebo pri pestovani bezpecnych
potravin.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Hlavnym ciefom projektu bolo posudit’ vplyv aplikacie arbuskularnych mykoriznych (AM) hub
do pbdy na rastliny ovplyvnené abiotickym stresom, ako je sucho a pritomnost tazkych
kovov a radionuklidov v pdde. Ako modelova rastlina pre experimenty bol vybrany rajciak
jedly. V rokoch 2018-2020 sa vyuzitim molekularnej techniky T-RFLP hodnotila geneticka
diverzita spoloCenstiev AM hub zo vzoriek rizosféry rajciaka jedlého zozbieranych z réznych
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lokalit Slovenska. V roku 2018 sme detegovali 67 druhov AM hub, v roku 2019 to bolo 86
druhov a v roku 2020 len 59 druhov. V rdmci monitoringu sme ziskali aj prehlad o vyskyte
prirodzenych patogénov rajCiaka jedlého. Z korenov rajCiaka boli naj¢astejSie izolované
huby rodu Colletotrichum, Fusarium, Verticilium a Rhizoctonia. Huby Colletotrichum
gloeosporioides, Colletotrichum coccodes a Fusarium oxysporum boli identifikované ako
pbévodcovia hniloby a odumierania korefiov. Experimenty zamerané na Studium vplyvu AM
hub na reakciu rastlin rajCiaka jedlého na stres suchom ukazali, Ze inokulacia mala
signifikantny vplyv na Strukturu korefiovej sustavy rastlin. Kym v pripade neinokulovanych
rastlin bol zaznamenany vy8si podiel sekundarnych korefiov prvého radu, po aplikacii AM
hub bol naopak vyssi podiel korefiov druhého radu. Prave korene vySsich radov sa_
podielaju na absorpcii vody a zivin rastlinami, ¢im ovplyviiuju produkciu biomasy. Co sa
tyka rastovych a produkénych parametrov rastlin, pri experimentoch nebol pozorovany
Statisticky vyznamny vplyv nami aplikovanej zmesi AM hub na vyrovnavanie sarastlin so
stresom zo sucha. V tychto experimentoch sme zistovali aj vplyv sucha na geneticku
diverzitu AM hub priamo v korefioch rajCiaka pomocou T-RFLP metddy, pricom PCA
analyza ziskanych dat nepotvrdila vplyv sucha alebo inokula na geneticku diverzitu AM hub
v korenioch. Rovnako sekvenovanim pomocou pristroja MiSeq a naslednym porovnanim
taxénov a ich frekvencie nebol na zaklade alfa diverzity detegovany Statisticky vyznamny
vplyv sucha alebo inokulacie na diverzitu AM huab. Experiment zamerany na hodnotenie
vyskytu fytopatogénnych hub na listoch kontrolnych a inokulovanych rastlin raj¢iaka v
polnych podmienkach ukazal, Ze vSetky rastliny oboch variantov boli napadnuté hlavne
hubou Phytophtora infestans, vratane vyznamného napadnutia plodov. IntenzivnejSie
napadnutie bolo pri kontrolnych rastlinach, avsak rozdiely neboli Statisticky vyznamné. Pri
sledovani interakcie medzi AM hubami a rastlinami rajCiaka jedlého pri fytoremediacii pod
kontaminovanych tazkymi kovmi (Cu a Zn) sme zistili, Ze inokulované rastliny vykazovali
vySSiu akumulaciu Cu aj Zn v korennovom systéme a nizSi prienik do nadzemnych Casti
rastliny (stoniek a listov) v porovnani s kontrolou. Rovnako pri rastlinach pestovanych v
péde kontaminovanej vybranymi radionuklidmi (85Sr, 137Cs a 133Ba) sa porovnanim
translokacnych faktorov (TF) zistila niz§ia akumulacia radionuklidov v nadzemnej Casti
rastlin inokulovanych AM hubami. Hodnota TF bola pri oSetrenych rastlinach mensSia ako 1,
€o potvrdilo schopnost mykoriznych hub spomalit transport radionuklidov do nadzemnych
Casti. V porovnani s kontrolnymi rastlinami, bolo pri inokulovanych rastlinach o 30 % viac
radionuklidov zachytenych korefimi. Tieto poznatky su zaujimavé a dolezité z pohfadu
vyuzitia AM hub vo fytoremedia&nych technikach alebo pri pestovani bezpecnych potravin.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

The main objective of the project was to assess the effect of soil application of arbuscular
mycorrhizal (AM) fungi on plants affected by abiotic stress such as drought and the
presence of heavy metals and radionuclides in the soil. Atomato was chosen as a model
plant for the experiments. In the years 2018-2020, the genetic diversity of AM fungal
communities from tomato rhizosphere samples collected from various locations in Slovakia
was evaluated using the T-RFLP molecular technique. In 2018, we detected 67 species of
AM fungi, in 2019 there were 86 species, and in 2020 only 59 species. As part of the
monitoring, we also obtained an overview of the occurrence of natural pathogens of the
tomato. Fungi of the genus Colletotrichum, Fusarium, Verticillium and Rhizoctonia were
most often isolated from tomato roots. The fungi Colletotrichum gloeosporioides,
Colletotrichum coccodes and Fusarium oxysporum have been identified as causes of root
rot and dieback. Experiments aimed at studying the effect of AM fungi on the response of
tomato plants to drought stress showed that inoculation had a significant effect on the
structure of the plant's root system. While in the case of non-inoculated plants, a higher
proportion of secondary roots of the first order was recorded, after the application of AM
fungi, on the contrary, there was a higher proportion of second order roots. These are the
roots of higher orders that participate in the absorption of water and nutrients by plants,
thereby influencing the production of biomass. Regarding the growth and production
parameters of the plants, no statistically significant effect of the AM fungi mixture applied by
us on the adaptation of the plants to drought stress was observed in the experiments. In
these experiments, we also determined the effect of drought on the genetic diversity of AM
fungi directly in tomato roots using the T-RFLP method, while PCA analysis of the obtained
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data did not confirm the effect of drought or inoculum on the genetic diversity of AM fungi in
the roots. Similarly, by sequencing using the MiSeq device and subsequent comparison of
taxa and their frequency, no statistically significant effect of drought or inoculation on the
diversity of AM fungi was detected on the basis of alpha diversity. An experiment aimed at
evaluating the occurrence of phytopathogenic fungi on the leaves of control and inoculated
tomato plants in field conditions showed that all plants of both variants were attacked mainly
by the fungus Phytophtora infestans, including a significant attack on fruits. The control
plants were attacked more intensively, but the differences were not statistically significant.
When monitoring the interaction between AM fungi and tomato plants in the
phytoremediation of soils contaminated with heavy metals (Cu and Zn), we found that the
inoculated plants showed a higher accumulation of both Cu and Zn in the root system and a
lower penetration into the aerial parts of the plant (stems and leaves) compared to with
control. Similarly, in plants grown in soil contaminated with selected radionuclides (85Sr,
137Cs and 133Ba), a comparison of translocation factors (TF) revealed a lower
accumulation of radionuclides in the aerial part of plants inoculated with AM fungi. The TF
value was less than 1 in the treated plants, which confirmed the ability of mycorrhizal fungi
to slow down the transport of radionuclides to the above-ground parts. Compared to the
control plants, 30% more radionuclides were taken up by the roots of the inoculated plants.
These findings are interesting and important from the point of view of the use of AM fungi in
phytoremediation techniques or in the cultivation of safe foods.
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